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(57) Web access functionality is embedded in a 
device (10) corrprising a web server (14) providing 
access to the user inlerfece functions for the device (10) 
through a device web page (18). and a networit inter- 
face (12) in the device (10) enabling access to the web 
page (18) by a web browser (40) such that a user of the 
web browser (40) accesses the user interface functions 
for the device (10) through the web page (18). 
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Description 



The present invention pertains to the field of user interfaces for devices. More particulariy this invention relates to 
embeddJgwebacc^funcHonalityintodevtoestoprovideenhanc^ 

ew ^ SL'SSS h"^'"" '"""'"^ f""' "'"■■P'"^*' equipment^nd lab e,iS aT^li^a^- 

Z^^f^J^ r, ""^""'^ ^'^^ ''^^ "^^^ '"^^^^ funcfions-lichdev^ces may alsoTe 

referred to as gadgets. Office equipment includes, for example, printers, fax machines, copiers and^ou?^ 
oommunicaton and telephony devices. Home^ased devices include home ertertainmeTeSl^nt^S^ aSJ 

10 and hrt tubs. Ub equipment ™:ludes measurement devices such as osdiloscopes. spectZanSs andoSi 
types of measurement equipment as wen as networldng equipment. . ^ecirum analyzers and other 

The user-interface mechanisms of such devices commonly include relatively slmnle and low cost usor \m»* onH 

ments as wel as vanous types of simple input buttons or switches. Such simple mechanisms are typlcalhToorSmrtS 

mnc«S^!^r ^ ""^rtunalely. such simple user interface mechanisr^ seTely M le 

range and flexibility of the user interface functions provided by such devices. ^evaeiy iimn me 

ime user-interlace functions of such a device may be enhanced by the implementation of a screen-based user 
^r.^"""^ *^ « graphical user interfac7sJtable fb SpaSar K 

Moreover, display screens and associated hardware may be too bulky for the size constraints of imny devteS 

« dJ^^^^^^^a^ TJ!^"^ ^ P"^"* ^ ' "^^^ ^ ^^"^ systZ^^r example, the 

» device may be connected to the computer system through either a standard connection such aTa serial or rarafld tSrt 
conn^on or through a specialized hardware interface. The external computer system us^^ Ses a s^rf s?fl 
««refor communication and user interface to the device. The external^mputeVsysleml^ylSmei f^eS- 
usennterface for the device. The external computer system may also «ecute S) serv^J SSat e^i 

br.T'T^ ^\ """i!" the cost of providing a screen-base user inter- 

drffenng software fbr differing platforms greatly complicates the fask of providing support for the devtees Furthemore 

rdrn^f^-Sdr^^"*^^^"'^^^ 

web paga The device includes an embedded netwo* interface that enables accL to the deJce wSfby a w2 
^"««;;A"serefthew*b,owseraccessestheus^ 

required for dedkated web server hardware for the device. «»u«ico5i ana space 

The web senrer functionality embedded in the device enables device user interface access via a varietv »f «««« . 
5 n|caton mechanisms including the worid wide web portion of the Internet The S^cJ^ng s^S^Sl 

web senw. The methods and mechanisms disctosed herein provide screen based user-friendly interfaces to a wide 
^jnetyofdevii^v^thomthenecessitytodevelcve^^^^ 

accoSiLTlfiSt^JTf "''"8 "W«r-Text Mariaip language (HTML) and is transported 

a^.^ to tt,e Hype^-Text Transfer P««ocol (HTTP). The HTML and HTTP protocols enable communiSwS 
e^ng web browsers independent of the platform that executes the web bmwser. The present technZeTZd fte 
' fMh^iS"*'"?' Programming Werface (APQ to unify the contiol and use^ SSSeS 

Ottier feature and advantages of the present invention wOl be apparent from the defailed deS5on that follows. 

acc^X~d"r^Sgirir ~ 
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T^T^^T^*^ networkthal enables a web browser to access the user interface functions fiuough 

Figure 3 illustrates an example device web page fbr a printer device; 
10 STcl^ * '^^ organization networt. or intranet that enables access to the device web pages of differing 

Rgure 5 illustrates access to device web pages through the Internet world-wide web. 
,5 fJSJ^ ilSS"^ ^ n^f J° ^ functionality that provides device^ecific user inter- 

r!!!?. ^ and monrtors a set of inlbrmalion pertaining to the device 10 via a control/monrtor^th iTe 
w*server14p«Mdes web sen«r functions to web dients via theconm^^^ 

web server functions according to the Hyper-Text Tjansfer Protocol (HTTP) serveri^provraes 
20 The web server 14 receives HTTP commands through the network interface 12 that specify a predetemiined Uni- 

rorn the device 10 such ^device status information. TTie HTTP commands may also be used to transfer infbrmaton 

:rsrr?HT*HrpoS^a~.^^^^^^ 

file. The netaork rnterface 12 transfers the web page 18 to a requesting HTTP client via the coZunicairpath^ ^ 

so ^^^^VnJ^^^"^- ""'r^f " P'^^ buttons according tS 

!m^^n'^2?,^^''^"°"'***^'""'*°'^*^^*''*^'~ lOtobeinitiatedfromawebclientviathecom- 

^,:x;7JSis;;?^r^:t:^^^ 

H« -IHt??"" ^® " »«* 6P«c«y additional web pages located within the 

dev,ce10.^ewebpage18mayalsocontainoneormoreURLsthatspecifyadditionalweb^^^ 
35 '•e.axtemaltothede«ce10.Theadditionalwebpagesextemaltothedevice10maybel^^^^ 

communication network or on the internet world wide web. .™fexampi8.onaiocai 

^^nr!^Jr^°T'^T' «^*«^'™«"t '^^"^^ ^uch as tel«.sions. video and audio devices as^l 
a8applianoessuchasrefngerHtorsandwashingmachines.securitysystems.automobiles.andhot Thedev^ceTo 

storage units such as rotating media storage units. uuuiaiiuKs. 
o«JS^«*?T"™ " 'if^ ^ represents any communication means that is capable of transferring HTML files 

.?„^^. °^ ''^'^ ""^ -^"'^ telephone links, serial comm^niSon 

Imks, paranel communication links, power line communication Dnks. and radio arid Wrared^municS^TTtelS! 
communicatron path 22 may also be a direct Internet connection to the world-wide webt 

, J2h!L11115^*"'^*''^^*^ "^e device 10 includes a pix)cessor 200. a memory 210 

a set of device-sp^ic hardware 300 along with a set of input/oulput circuitry 220 that enables comm^ication S 

^S^i^^^^TlS l^^. "^^y 210 which may al Jbe used to sto^ 

information associated vnth no-mal device-specific functions. 

« -.n^oH ®^"™f*- t'svice 10 is a printer device wherein the processor 200 and the memory 210 preform 
55 "^9er«;«lennglunrtonsandth^ 

«nbedded into the pnnter device 10 by providing software or firmware fbr the processor 200 and by SJtaa 
available in the memory 210 and by using the existing input/oulput drcuHry 220 sud, as Ethernet c^Sy to JSS 
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HTMLfDes. 

o Jl°"»r?nJrS!*""'!."*' " * Player/recorter wherein the processor 200 and the memory 210 

« ™ Tt"^ ""^^ ^ '"^"^ ^ "*f"«fion to a storage 

med^a such as magneto tape or an optical storage media. -Hie dsvice^ecific hardware 300 includes media actuation 

Storage media. The web sender functionality is embedded into the video device 1 0 by providing s^are or f imWe for 

^" ^'^^f^^^^ the device 10 is a washing machine wherein the processor 200 and the memory 210 
10 pr^m tunctons for controlling wash cycles, "me device-specific hardware 300 Ludes hanlvZ 2.0^^,1 
^i,^ and assodated drouitry. The web server functionality is embedded into the washing nScSL^J 

« ftmctionality for the device 10 includes software executed by the processor 200 that senrices the 

put arourtry ^0 and provides the functionality of the network interface 12. In addition, the processor 200 executes mI- 
ware that perfomis control and infomiation monitoring and logging functions of the mnltor 16 

In yet another embodiment, the web server functions of the device 10 are implemented with a state machine 
ij^sntilher embodiment the device 1 0 is a controller module or control computer contained in an automobile The 

tus mfonnation for the automobile which is contained in the web page 18. 

In another embodiment, the device 10 is a mass storage device such as a disk drive or CD-ROM drive The 
||Put/ou^ arou*y 220 such as local area network interface drcultry enables a web browser to access control and 
status infomiation for the mass storage device whidi is contained in the web page 18 

put arcurtry 220 sudi as infrared communication drcuitry or power line communication drcultry enables a web ZSr 
su^asahomecomputertoaccess control and status informaton for the audio s^^ 

35 vnbS mo^'l^iU ^ "'^"^ ^ '^^^^'^ ""^"^^ « <« « ^isk drive or may be a 

^ t ^7^"" ^ "^'^^ The web page may be Stored in the static memory or the r^dom 

acc^ menioiy m the HTML format or may be generated on the fly without being stored in the device 10 
th« "5^ * home^ased network 30 that enables a web browser 40 to access the user interface functions of 

<o iinRs, and infrared communicaton links. -ouun 

TTie web browser 40 indudes a display 42 for generating visual objects induding text, images, multimedia obiects 

^J^S="fT '*^'*- ""'"^ « « 44 that enak™7tre?loS 

olqects and URL hnks rendered on the display 4a TTie web browser 40 may also indude an audfo <S4XttL eS 
Wesrendenng of audio informafon to the user. »i «uuio capaomiy mai ena 

.rJ^l Iriie^Msed network 30 may also enable communication among a set of devices 50-52. The devices 50-52 

^^fr^ h!r^'? !I!;T entertainment devices, airnxjnditioning 

s^and hot-tut^ Anydthedences 50-52 that implemertthedevicewebpagemedianismsd^^^ 
pro«de device specrfic user interface web pages to the web browser 40 via the home^ased network 30 

50 «J^^r'^J!!*^*lrt^ ^ * a set Of web browser softwara Sudi a 

r„ l^::f "TI' ^^^"^ ^ any one d a variety of available computer systerS 

platfonns induding Windows platfomis. Madntosh platfomis. Unix platfoms as well as any other pbtfom cap^e d 

exeortingweb browser sdtware that provides HTTP diertfunctfons and that rendeisHTIvn. files. P*""™"^^ °' 
rend?'HS^!in[^)II-^'**if!'**^'^J"*'^'^°^ 
ss low cost web browser devices and network computers. /o«ai«,a8weiia5 
A user accesses and controls the user interface functions d the device 10 using the web browser 40 The user 
^^S^S^™?!.*" '^'^ 10 into the web bro«^ 40. In responsei,e web brSS ilS^ro an 
HTTP command whidi indudes the entered URL over the home4>ased networi< 30. The deirice 10 receives the HTTP 
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IS 



20 



25 



35 



40 



command via the communication path 22 and recognizes the URL contained therein. 

in HTML format in the memory 210. In such an embodiment, the processor 200 reads the web page 1 8 from therem- 

"H?^""*"!: ^° 9^^^ web page 18 on the fly in response to the HTTP 

command fron U^e web browser 40. In such an ertxxliment. the processor 200 obtains infbrmafion pertaining to the 

ZZ^. ""^"^l' '"^"^ ^ ^ recognizing mltSSn^ 

l^^L^!^^^ ^"^^ H™"- ^ defines the web p^ge 1 8 and^S 

the HTML formatted information to the web browser 40 via the home based network 30 o ana iranstere 

K f lie is bansferred accoiding to the HTTP protocol which specifies the URL corresponding to the web 

browser 40 The web browser 40 receives the HTML file and renders the web page 18 on the 

printrdl!i'lr"° " ^ """""^ ^ embodiment wherein the device 10 is a 

<TITLE>Printer Home Page</TITLE> 
<Hl>home page for device 10</H1> 
<HR> 

The following information pertains to 
the device 10 which in this example 
is a printer 
<table border> 

<caption> Printer with a URL </caption> 
<TR> - 



<TD>Printer Name</TD>Portdv9</TD> 
</TR> 

30 <TR> 

<TD>Administrator</Tl><TD>Mr. John Doe</TD> 
</TR> 

<TR> 

<TD>Location</TD><TD>Building 1U</TD> 
</TR> 

</TABLE> 
<P> 

<A HREF = '•http://www.hpsc.com"> Service Contract</A> 
<P> 

<A HREF = ''http://www.hpsupl.com''> Sucolies 
ordering</A> 
« <P> 

<A HREF = "http;//www.hpl.hp.com"> Future 

Products </A> 

<P> 

» <HR> 



SB exampleHTMLffleshoimiabovewhereinthedevice 10 isaprinter The 

page 18 B rendered on the display 42 by the web browser 40 in response to the example HTML (»de set tbrth 

TTie page title 70 is defined by the HTML (Tm£)Printer Home Page(/nTLE> coding shown abova The header 
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section 60 is defined by the HTML code ( HI ) Home Page for device 10(/H1 > In the HTML file shown above. The ASCII 
text 62 IS the ASCII text contained in the HTML file shown above. The table secfion 64 is defined with coding in the 
HTML ffle shown above and provides infbrmafon palaining to the printer including a printer name, an administrator 
and a location for the printer. 

The hyperlinks 66-68 defined in the HTML file shown above direct the web browser 40 to other web pages for var- 
ious pnnter support functions, f^r exanple. the hyperiink 66 "Service Contract" may be selected by the user with the 
selection device 44 to direct the web browser 40 to the URL "httpyMww.hpsc.com" for information regarding printer 
service contracts. Similariy. hyperlinks 67 and 68 provide links to web pages for oidering printer supplies and obtaining 
infonnation for future printer products from the mararfacturer of the printer device 10. 

The web page 18 Ibr the printer may also include manuals, parts lists, and other assodated publications. These 
pulJhcahon may be stored within the device 10 in, for example, a nomralatile memory, or may be referenced elsewhere 
via hyperlinks contained in the web page 18. These publications contain dynamic inlbmiation such as updated manuals 
as wen as new and updated software driver routines for tiie device 1 0. 

Flgure4show8alargeorganizationnetwork80«iatenablesacce8Stothedevicewebpagesof fhedevi^^ lOand 
the devices 50-52. The large organization network 80 may be referred to as an Intranet and may be implemented witii 
a vanety of communication mechanisms including local area networks connected togettier by various types of commu- 
nication links. 

Any we or more of a set of computer systems 90-92 coupled to the large organization networit 80 may access the 
device web pages of the devices 10 and 50-52. The computer systems 90-92 may execute one or more of a variety of 
20 available web browser software or may have web browser functions built in. 

A user of one of the computer systems 90-92 enters a URL cone^nding to the desired one of ttie devk»s 10 and 
50-52 into the corresponding web browser application. In response, the particular web browser application as an HTTP 
an HTTP command that specifies the desired URL over flie large organization network 80. TTie device 
by tiie HTTP command recognizes the URL contained thereia In response, the targeted device transfers an 
25 HTMLfile that defines its device web page via large organization network 80. The toansfer of the HTML file specifies the 
URL of the onginating HTTP cfient computer system from among the computer systems 90-92. The originating HTTP 
client computer system recognizes its URL and receives and ttien renders ttie device web page to the user. 

Rgure 5 illustrates access to device web pages ttirough a direct Intemet connection to ttie wortd-wide web 100 
The web page 18 of the device 10 may be accessed by any web client on the world^vide web 100 including ttie web 
30 browser 40. 

In addition, a communication system 102 functions as a communication bridge between the world-wide web 100 
and a local area networt< 120 and a communication system 104 functions as a communication bridge between the 
worid-wide web 100 and a home base networi^ 130. As a consequence, any ottier HTTP clients coupled to the local 
area nelwori< 1 20 or the home-base network 130 may access the device vireb pages in a device 108. a device 106 or 
the device 10. In addition, «ie web browser 40 or any HTTP client on tt>e world-wide web 100 may access the deJice 
webpagesofthedevices106and108. 

The eirbedded web server functionality described heran enables a variety of widely accessible device inteiroga- 
ton and control functions foraparticular device as well as for sets of devices. For example, a web page may be embed- 
ded into each washing machine of a chain of Laundromats wherein an operator from an office computer can determine 
the macftines ttiat require servtoing and schedule daily sennce routi'ng to the Laundromats accordingly. 

TTie foregoing detailed description of the present invention is provided for the purposes of aiustration and is not 
interxJed to be exhaustive or to Omit ttie invention to ttie precise embodiment disclosed. Accordingly, ttie scope of ttie 
present invention is defined by ttie appended claims. 

45 aalms 

1. A device (10) witti an embedded wd) access mechanism, eoirprising: 

web sewer (14) ttiat generates a device web page (18) wherein ttie device web page (18) provides a set of 
50 user interface functions far ttie device (10): 

network interface (1 2) ttiat enables access to ttie device web page (18) by a web browser (40) such tfiat a user 
of ttie web browser (40) accesses ttie user interface functions for ttie device (10) ttirough ttie device web page 
(18). 

55 2. Thedevice(10)ofclaim1,whereinmewebserver{1^ 

and then generates an HTML file that define the device web page (18) In re^nse to the HTTP command. 

3. A device (10), comprising; 
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processor (200) that generates a device web page (18) wherein the device web page (18) provides a set of 
user interface functions for the device (1 0) and includes a set of information pertaining to the device (1 0); 
memory (210) for storing the device web page (18); 

input/output circuitry (220) that enables communication via a communication path (22) such that a web 
browser (40) accesses the device web page (18) via the communication path (22). 

4. The device of claim 3. wherein the processor (200) receives an HTTP command via the input/output circuitry (220) 
and then generates an HTML file that defines the device web page (18) in response to the HTTP command. 

5. The device (10) as in claims 2 or 4. wherein the HTTP command specifies a URL corre^nding to the device (10). 

6. The device (10) as in daim 2. wherein the HTML file contains a set of information pertaining to the device (10). 

7. The device (10) as in claims 2 or 4. wherein the HTML file contains a set of URLs that control a set of predeter- 
mined functions for tiie device (10) wherein each URL may point to a web page (18) located internal to the device 
(10) or a w^ page located external to the device (10). 

8. The device (10) as in claims 2 or 4. wherein the HTML file contains a hyperlink to an e)ctemal web page that spec- 
ifies additional information pertaining to the device (10). 

9. A user interface method for a device (10). comprising the stej^ of: 

genOTting a device web page (18) wittiin the device (10) wherein the device web page (18) provides a set of 
user interface functions for ttie device (10); 

providing access to the device web page (18) from a web browser (40) external to the device (1 0) such that a 
user of ttie web.browser (40) accesses tiie user interface functions for the device (10) tiirough the device web 
page (18). 

10. The method of claim 9. wherein the step of generating a device web page (18) includes the step of generating an 
HTML f fle that defines tiie device web page (1 8) in response to an HTTP command received from tfie web browser 
(40). 
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FIG.1B 
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